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KEYWORDS 
SOURCE 
ORGANISM 



REFERENCE 
AUTHORS 
TITLE 
JOURNAL 
MEDLINE 
REMARK 

REFERENCE 
AUTHORS 



TITLE 



PR I 15-SEP-2003 
(Protein-tyrosine 



P18031 435 aa I inear 

Protein-tyrosine phosphatase, non-receptor type 1 
phosphatase IB) (PTP-1B). 
P18031. 

P18031 Gl: 131467 

swissprot: locus PTNUHUMAN, accession P18031; 
class: standard. 

extra accessions:Q9BQV9,Q9NQQ4, created: Nov 1, 1990 
sequence updated: Novjl, 1990. 
annotation updated: s/p. 15,- 2003. 
xrefs: gi: 190741 . gi^:- f90742 . gl: 190271 . gi 
gi: 190279 . gi: 190273 . gi: 190274 . gi: 190275 . 
4376012 . gi: 13276225 . gi: 8574103 . gi: 9588103 . 
15990529 . gi: 17390366 . gi: 17390367 . gi: 538544 
809210 . pdb accession 1PTT, pdb accession 1PTU, pdb accession 1PTV, 
gi: 2914480 . gi: 2981942 . gi: 3318983 . pdb accession 1BZC, pdb 
accession 1BZH. gi: 4558155 . pdb accession 1C83. pdb accession 
1C84, pdb accession 1C85, pdb accession 1C86, pdb accession 1C87, 
pdb accession 1ECV, 
accession 1G1F, pdb 
pdb accession 1G7F, pdb 
pdb accession 1157, pdb 
pdb accession 1KAV, pdb 



190272 . gi: 190277 . 
gi: 190276 . gi: 
15990528 . gi: 
809208 . gi: 

pdb 



pdb accession 1C88, 
accession 1EE0, pdb 



access 
access 
access 
access 



on 
on 
on 
on 



1G1H, 
1GFY. 
1KAK, 
1LQF 



pdb accession 1EEN, pdb 
accession 1G1G. pdb 
accession 1G7G, pdb 
accession 1JF7, pdb 
accession 1L8G, pdb 



xrefs (non-sequence databases): GenewHGNC:9642. MIM 176885 . 
G0G0:0007165. lnterProlPR000387. lnterProlPR000242, PfafnPF00102, 
PRINTSPR00700. SMARTSM00194, PROS I TEPS00383 , PROS I TEPS50056 , 
PR0SITEPS50055 

Hydrolase; Acetylation; Phosphorylation; 3D-structure. 
Homo sapiens (human) 
Homo sapiens 



Eukaryota; Metazoa: Chordata; 
Mammalia; Eutheria; Primates; 

1 (residues 1 to 435) 
Chernoff.J., Schievel la,A.R. , 
Cloning of a cDNA for a major 
Proc. Natl. Acad. Sci. U.S.A. 
90207272 

SEQUENCE FROM N.A. 
TISSUE=Placenta 

2 (residues 1 to 435) 
Brown-Shimer ,S. , Johnson, K. A. , 
Bruskin.A., Green, N.R. and 
Molecular cloning and 
protein phosphotyrosy 



Craniata; Vertebrata; Euteleostomi ; 
Catarrhini; Hominidae; Homo. 

Jost,C.A.. Erikson,R.L. and Neel,B.G. 
human prote i n-ty ros i ne-phosphat ase 
87 (7), 2735-2739 (1990) 



A. , Lawrence, J. B, 
Hill.D.E. 
chromosome mapping of 
phosphatase IB 



. Johnson. C. , 

the human gene encoding 



http://www.ncbi.nlrn. nih.gov/entrez/query.fcgi?cmd=Retrieve&db=pr 5/13/03 



NCBI Sequence Viewer 



Page 2 of 7 



JOURNAL 
MEDLINE 
REMARK 
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TITLE 
JOURNAL 
MEDLINE 
REMARK 
REFERENCE 
AUTHORS 



TITLE 

JOURNAL 
MEDLINE 
REMARK 



Proc. Natl. Acad. Sci. U.S.A. 87 (13), 5148-5152 (1990) 
90311360 

SEQUENCE FROM N.A. 
TISSUE=Placenta 
3 (residues 1 to 435) 
Deloukas,P., Matthews, L 
Jones, M. , Stavr ides,G. , 
Bai ley, J. , Bar low,K.F. , 
Beasley,O.P. , Bird, CP. 
Buck,D. , Burri 1 1 ,W,D. 
Chapman, J. C. , Clamp, M 



H., Ashurst.J., Burton, J., Gi Ibert , J.G.R. , 
Almeida, J. P. , Babbage,A.K. , Bagguley,C.L. , 
Bates, K.N., Beard, L.M., Beare,D.M., 
, Blakey,S.E., Br idgeman,A,M. , Brown, A. J., 
Butler, A. P., Carder, C, Carter. N. P., 
Clark, G., Clark, L.N., Clark, S.Y., 



Clee,C.M., Clegg,S., Cobley,V.E., Col I ier ,R.E. , Connor, R.E., 
Corby, N.R., Coulson,A., Covi I le,G. J. , Deadman,R., Dhami,P.D. 



Dunn,M. , El I ington,A.G. 
Garner , P. , Grafham.D.V. 
Gwilliam,R., Hall,R.E., 
Hoi den, J. L. , Howden,P. J 
Jekosch,K. , Johnson. CM 
King. A., Knights. A.. Laird, G.K.. Lawlor.S., 
Leversha.M.A. , Lloyd, C. Lloyd. D.M., Level I 



Frankland, J.A. , Eraser, A., French, L 
Griff iths.C, Gr i f f i ths,M.N.D. , 
Hammond, S.. Harley.J.L., Heath, P.O., 
, Huckle.E.. Hunt, A. R., Hunt.S.E., 
, Johnson, D., Kay,M.P., Kimber ley,A.M 
LehvaeslaihcM.H. 
J.D., Marsh, V.L., 



Ho,S. 



Martin, S.L., McConnachie,L. J. , McLay,K., McMur ray ,A.A. , Milne,S.A. 
Mistry,D.. Moore.M. J.F. , Mul I ikin, J.C . Nickerson.T. , Oliver, K., 
Parker, A., Patel.R., Pearce,T.A.V. , Peck, A. I., Phi I limore,B. J.CT. 
Prathal ingam,S.R. . Plumb, R.W., Ramsay, H., Rice, CM., Ross,M.T., 
Scott, CE., Sehra.H.K., Shownkeen,R. , Sims,S., Skuce,C.D., 
Smith, M.L., Soderlund,C, Steward, C.A., Sulston, J.E. , Swann.R.M., 
Sycamore, N., Taylor, R., Tee,L., Thomas, D.W., Thorpe, A., Tracey,A., 
Tromans,A,C. Vaudin.M., Wall,M.. Wallis,J.M., Whitehead, S.L. , 
Whittaker,P., Willey,D,L., Williams, L., Wi 1 1 iams,S.A. , WilminQ,L.. 
Wray.P.W. , Hubbard, T., Durbin,R.M., Bent ley, D.R. , Beck,S. and 
Rogers, J. 

The DNA sequence and comparative analysis of human chromosome 20 

Nature 414 (6866), 865-871 (2001) 

21638749 

SEQUENCE FROM N.A. 
4 (residues 1 to 435) 
Strausberg,R. 
Klausner ,R.D. 
Altschul,S.F. 
Hopkins, R.F. , 
DiatchenkcL. 
Stapleton,M. . 



Schuler,G.D. 
, Bhat,N.K., 
Hsieh,F., 
Hong,L. , 



.L., Feingold,E.A. , Grouse, L.H.. Derge,J 
, Coll ins. F.S., Wagner, L., Shenmen,CM. 
, Zeeberg.B., Buetow,K.H., Schaefer.CF 
Jordan, H., Moore, T., Max, S.L, Wang, J. 
, Marusina.K., Farmer, A. A., Rubin, CM., 
Scares, M.B.. Bonaldo,M.F. , Casavant ,T.L. , 
Scheetz.T.E. , Brownstein,M. J. , Usdin,T.B., Toshiyuki ,S. , 
Carninci,P., Prange,C, Raha,S.S., Loquel lancN.A. , Peters, G. J., 
Abramson,R.D. , Mul lahy,S. J. , Bosak,S.A., McEwan,PJ., 
McKernan,K. J, , Malek,J.A., Gunaratne,P.H. . Richards, S., 
Wortey.K.C, Hale.S.. Garcia, A.M., Gay,L.J., Hulyk,S.W., 
Villalon,O.K., Muzny.D.M., Sodergren,E. J. , Lu,X., Gibbs,R.A., 
Fahey,J., Helton,E., Ketteman.M.. Madan.A., Rodr igues,S. , 
Sanchez, A., Whiting.M., Madan,A., Young, A. C, Shevchenko,Y. , 
Bouffard,CC, Blakesley ,R.W. , Touchman, J.W. , Green, E.D., 
Dickson, M.C. Rodr iguez,A.C , Grimwood,J., Schmutz.J., Myers, R.M 
Butterfield, Y.S.N. , Krzywinski ,M. I . , Skalska.U., Smailus.D.E., 
Schnerch.A., Schein,J.E., Jones, S. J. M. and Marra,M.A. 
Generation and initial analysis of more than 15,000 full-length 
human and mouse cDNA sequences 

Proc. Natl. Acad. Sci. U.S.A. 99 (26). 16899-16903 (2002) 
22388257 

SEQUENCE FROM N.A. 
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JOURNAL 
MEDLINE 
REMARK 
REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
REMARK 

REFERENCE 
AUTHORS 
TITLE 
JOURNAL 
MEDLINE 
REMARK 

REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
MEDLINE 
REMARK 
REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
REMARK 
REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
REMARK 
COMMENT 



TISSUE=Eye, and Lymph 

5 (residues 1 to 435) 

Charbonneau.H. , Tonks.N.K., Kumar, S.. Diltz.C.D.. Harrylock.M. , 

Cool.D.E., Krebs.E.G., Fischer. E.H. and Walsh, K. A. 

Human placenta protein-tyrosine-phosphatase: amino acid sequence 

and relationship to a family of receptor-like proteins 

Proc. Natl. Acad. Sci. U.S.A. 86 (14), 5252-5256 (1989) 

89315775 

SEQUENCE OF 1-321. 
TISSUE=Placenta 

6 (residues 1 to 435) 

Flint, A. J., Gebbink,M.F. , Franza.B.R. Jr., Hill.O.E. and Tonks.N.K. 
Multi-site phosphorylation of the protein tyrosine phosphatase, 
PTP1B: identification of cell cycle regulated and phorbol ester 
stimulated sites of phosphorylation 
EMBO J. 12 (5), 1937-1946 (1993) 
93259136 

PHOSPHORYLATION SITES. 

7 (residues 1 to 435) 

Frangioni.J.V., Beahm.P.H., Shifrin.V., Jost.C.A. and Neel.B.G. 
The nontransmembrane tyrosine phosphatase PTP-1B localizes to the 
endoplasmic reticulum via its 35 amino acid C-terminal sequence 
Cel I 68 (3), 545-560 (1992) 
92154669 

SUBCELLULAR LOCATION. 

8 (residues 1 to 435) 
Barford.D., Flint, A. J. and Tonks.N.K. 

Crystal structure of human protein tyrosine phosphatase IB 

Science 263 (5152), 1397-1404 (1994) 

94174273 

X-RAY CRYSTALLOGRAPHY (2.8 ANGSTROMS) OF 1-321. 

9 (residues 1 to 435) 

Puius.Y.A., Zhao,Y., Sullivan.M., Lawrence, D. S. , AlmcS.C. and 
Zhang, Z.Y. 

Identification of a second aryl phosphate-binding site in 
protein-tyrosine phosphatase IB: a paradigm for inhibitor design 
Proc. Natl. Acad. Sci. U.S.A. 94 (25), 13420-13425 (1997) 
98054248 

X-RAY CRYSTALLOGRAPHY (1.9 ANGSTROMS) OF 1-298 OF MUTANT SER-215. 

10 (residues 1 to 435) 

Pannifer.A.O. , Flint, A. J., Tonks.N.K. and Barford.D. 
Visualization of the cysteiny I -phosphate intermediate of a 
protein-tyrosine phosphatase by x-ray crystallography 
J. Biol. Chem. 273 (17). 10454-10462 (1998) 
98221181 

X-RAY CRYSTALLOGRAPHY (2.5 ANGSTROMS) OF 1-285. 

11 (residues 1 to 435) 

Groves. M.R., Yao,Z.J., Roller. P. P., Burke, T.R. Jr. and Barford.D. 
Structural basis for inhibition of the protein tyrosine phosphatase 
IB by phosphotyrosine peptide mimetics 
Biochemistry 37 (51), 17773-17783 (1998) 
991 19205 

X-RAY CRYSTALLOGRAPHY (2.35 ANGSTROMS) OF 1-298. 

This SWISS-PROT entry is copyright. It is produced through a 
collaboration between the Swiss Institute of Bioinformat ics and 
the EMBL outstation - the European Bioinformat ics Institute. 
The original entry is available from ht tp: //www.expasy . ch/sprot 
and http://www.ebi .ac.uk/sprot 
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[CATALYTIC ACTIVITY] Protein tyrosine phosphate + H(2)0 = protein 
tyrosine + phosphate. 

[SUBCELLULAR LOCATION] ASSOCIATED TO THE ENDOPLASMIC RETICULUM VIA 
ITS C-TERMINAL DOMAIN WITH ITS PHOSPHATASE DOMAIN ORIENTED TOWARDS 
THE CYTOPLASM. 

[SIMILARITY] BELONGS TO THE NON-RECEPTOR CLASS OF THE 
PROTEIN-TYROS I NE PHOSPHATASE FAMILY. 
FEATURES Loca t i on /Qua I i f i e r s 

source 1..435 

/organ ism="Honio sapiens" 
/db_xref="taxon:9606" 
gene 1..435 

/gene="PTPN1" 
/note="synonyfn: PTP1B" 
Protein 1..435 

/gene="PTPN1" 

/product="Protein-tyrosine phosphatase, non-receptor type 
1" 

/EC_nufnber=" 3.1.3.48 " 
Site 1 

/gene="PTPN1" 

/site_type="acetylat ion" 
Region 3. .13 

/gene="PTPNr' 

/region_name="Hel ical region" 
Region 14 

/gene="PTPN1" 

/ r eg ion_name=" Hydrogen bonded turn" 
Region 16.. 26 

/gene="PTPN1" 

/region_name="Hel ical region" 
Region 33.. 36 

/gene="PTPNr' 

/ r eg ion_nanie=" Hydrogen bonded turn" 
Region 38.. 43 

/gene="PTPN1" 

/region_name="Hel ical region" 
Region 40.. 288 

/gene="PTPN1" 

/region_name=" Domain" 

/note="PROTEIN-TYROSINE PHOSPHATASE. " 
Region 47.. 48 

/gene="PTPN1" 

/region_name="Hydrogen bonded turn" 
Region 53.. 55 

/gene="PTPNr* 

/ r eg ion_nafne=" Hydrogen bonded turn" 
Region 56 

/gene="PTPN1" 

/ r eg i on_nafne= " Be t a-s t r and r eg i on " 
Region 69.. 74 

/gene="PTPN1" 

/ r eg i on_n ame= "Beta-strand region" 
Region 75.. 78 

/gene="PTPNr' 

/region_name="Hydrogen bonded turn" 
Region 79.. 84 

/gene="PTPN1" 
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Region 
Reg i on 
Reg i on 
Reg i on 
Reg i on 
Region 
Region 
Region 
Region 
Region 
Region 
ion 
Region 
Region 
Region 
Region 
Region 
Region 
Region 
Region 



/region_naine= 
89.. 91 

gene="PTPN1" 
region_name= 

92.. 101 
gene="PTPN1" 
region_name= 
02.. 103 
gene="PTPN1" 
region_na[ne= 

104 

gene="PTPN1" 

region_name= 

06.. 109 

gene="PTPN1" 

region_name= 

14. .115 

gene="PTPN1" 

region_name= 

16. .117 

gene="PTPN1" 

region_name= 

18. .119 

gene="PTPN1" 

region_naine= 

29.. 130 

gene="PTPN1" 

region_name= 

33.. 135 

gene="PTPN1" 

region_name= 

36.. 139 

gene="PTPN1" 

region_name= 

40.. 149 

gene="PTPN1" 

region_name= 

53.. 162 

gene="PTPN1" 

region_name= 

163.. 166 
gene="PTPNr' 
region_name= 

167.. 176 
gene="PTPN1" 
region_name= 

181.. 182 
gene="PTPN1" 
region_name= 
88.. 200 
gene="PTPN1" 
region_name= 

201.. 204 
gene="PTPN1" 
region_name= 

206.. 207 
gene="PTPN1" 
region„name= 

209 



Beta-strand region" 
Hydrogen bonded turn" 
Helical region" 
Hydrogen bonded turn" 
Beta-strand region" 
Beta-strand region" 
Beta-strand region" 
Hydrogen bonded turn" 
Beta-strand region" 
Hydrogen bonded turn" 
Beta-strand region" 
Hydrogen bonded turn" 
Beta-strand region" 
Beta-strand region" 
Hydrogen bonded turn" 
Beta-strand region" 
Hydrogen bonded turn" 
Helical region" 
Hydrogen bonded turn" 
Hydrogen bonded turn" 
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/gene="PTPN1" 

/ r eg i on_name=" Bet a-s t r and r eg i on " 
Region 211. .214 

/gene="PTPN1" 

/ r eg i on_name= " Be t a-s t r and r eg i on " 
Site 215 

/gene="PTPN1" 

/si te_type="act ive" 
Region 220.. 238 

/gene="PTPN1" 

/region_nanie="Hel ical region" 
Region 239 

/gene="PTPN1" 

/ r eg ion_nan[ie=" Hydrogen bonded turn" 
Region 241.. 243 

/gene="PTPN1" 

/region_name="Hel ical region" 
Region 246.. 253 

/gene="PTPN1" 

/region_nafne="Helical region" 
Region 254.. 256 

/gene="PTPNr' 

/ r eg ion_name=" Hydrogen bonded turn" 
Region 258. .259 . 

/gene="PTPN1" 

/r eg ion_nanie=" Hydrogen bonded turn" 
Region 264.. 281 

/gene="PTPN1" 

/region_name="Hel ical region" 
Region 282.. 283 

/gene="PTPN1" 

/r eg ion_nanie=" Hydrogen bonded turn" 
Region 285 

/gene="PTPN1" 

/region_nanie=" Hydrogen bonded turn" 
Region 286.. 295 

/gene="PTPN1" 

/region_name="Hel ical region" 
Region 296 

/gene="PTPN1" 

/ r eg ion_nafne=" Hydrogen bonded turn" 
Site 352 

/gene="PTPN1" 

/ s i t e_ t y pe= " phospho r y I a t i on " 
Site 378 

/gene="PTPN1" 

/s i te_type=" phosphor y I at i on " 
/note="(BY PKC)." 
Site 386 

/gene="PTPN1" 

/si te_type=" phosphor y I at ion" 
/note="(BY CDC2)," 

ORIGIN 

1 memekefeqi dksgswaaiy qdirheasdf pcrvaklpkn knrnryrdvs pfdhsriklh 
61 qedndyinas likmeeaqrs yiltqgplpn tcghfwemvw eqksrgvvml nrvmekgslk 
121 caqywpqkee kemifedtnl kitlisedik syytvrqlel enlttqetre ilhfhyttwp 
181 dfgvpespas finflfkvre sgslspehgp vvvhcsagig rsgtfcladt clllmdkrkd 
241 pssvdikkvl lemrkf rmgl iqtadqirfs ylaviegakf imgdssvqdq wkelshedle 
301 pppehipppp rppkrileph ngkcreffpn hqwvkeetqe dkdcpikeek gsplnaapyg 



http://www.ncbi. nlrn.nih.gov/entrez/queryicgi?cmd=Retrieve&db^ 5/13/03 



NCBI Sequence Viewer Page 7 of 7 



// 



361 iesmsqdtev rsrvvggsir gaqaaspakg epslpekded halsywkpfl vnmcvatvit 
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*604591 

PHOSPHATIDYLETHANOLAMINE-BINDING PROTEIN; PBP 

Alternative titles; symbols 

RAF KINASE INHIBITOR PROTEIN 

RKIP HIPPOCAMPAL CHOLINERGIC NEUROSTIMULATING PEPTIDE PRECURSOR 
PROTEIN 

HCNP PRECURSOR PROTEIN 



Links 



Gene map locus Chr.l2 



TEXT 



CLONING 

Yeung et al. (1999) used a yeast 2-hybrid screen to identify RAFl ( 164760 )- 
interacting proteins. They identified a protein, designated RKIP (RAF kinase inhibitor 
protein), that inhibits the phosphorylation and activation of MEK ( 176872 ) by RAFl. 
MEK is a kinase that activates the extracellular signal-regulated kinases (ERKs; see 
176872). This kinase cascade controls the proliferation and differentiation of different 
cell types. RKIP is identical to the phosphatidylethanolamine-binding protein (PBP) 
with a relative molecular mass 23 kD. ^ 



Seddiqi et al. (1994) determined that the human RKIP cDNA encodes a protein of 186 
amino acids, the sequence of which is 95% identical to the bovine 21- to 23-kD 
protein. The rat protein shows 85.5% identity with the human protein. Schoent^en and 
Jolles (1995) demonstrated that the bovine protein was highly expressed in the brain 
and associated with cytosolic proteins and small GTP-binding proteins. Multiple tissue 
Northern blots revealed the presence of a single mRNA in the different tissues of each 
species; a single band of 1.8 kb was identified in human, 1.45 kb in mouse, and 1.2 kb 
in rat tissues. The mRNA is particularly highly expressed in rat and mouse testis, 
where the level was 30 times higher than that in the brain. The mRNA was not 
observed in human testis by Northern blot analysis, and was detected only by PGR. <^ 



Tohdoh et al. (1995) cloned phosphatidylethanolamine-binding protein, which they 
called the hippocampal cholinergic neurostimulating peptide, or HCNP, precursor 
protein. Hori et al. (1994) sequenced about 1,000 3-prime-directed cDNA clones from 
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the human HepG2 cell line and found that 1 of the cDNAs encoded the human homolog 
of bovine PBP. They found that the cDNA consists of 1,434 nucleotides with a 91- 
nucleotide 5-prime noncoding sequence followed by a 187-amino acid coding region 
and a 779-nucleotide 3-prime noncoding sequence. Moore et al. (1996) cloned the 
brain phosphatidylethanolamine-binding protein and found it to be identical in 
sequence to the protein cloned by Hori et aL (1994) . Moore et al. (1996) used 
polyclonal antibodies in immunohistochemical studies in brain tissue and found that 
PBP is expressed strongly in the cell bodies of oligodendrocytes but only weakly 
elsewhere. Schwann cells and spinal nerve roots showed intense cytoplasmic PBP 
immunoreactivity. «@) 

GENE FUNCTION 

Yeung et al (1999) demonstrated that, in vitro, RKIP binds to RAFl, MEK, and ERK, 
but not to RAS ( 190020 ). RKIP coimmunoprecipitates with RAFl and MEK from cell 
lysates and colocalizes with RAFl when examined by confocal microscopy. RKIP is not 
a substrate for RAFl or MEK but competitively disrupts the interaction between these 
kinases. RKIP overexpression interferes with the activation of MEK and ERK, induction 
of API (165160) -dependent reporter genes, and transformation elicited by an 
oncogenically activated RAFl kinase. Downregulation of endogenous RKIP by 
expression of antisense RNA or antibody microinjection induces the activation of 
MEK-, ERK-, and API-dependent transcription. Yeung et al. (1999) concluded that 
RKIP represents a class of protein kinase inhibitor protein that regulates the activity of 
the Raf/MEK/ERK module, f 

HenRst et al. (2001) determined that the residual thrombin ( 176930 ) inhibitory activity 
in the brains of nexin (PI7; 177010)-null mice was due to Pbp. By 
coimmunoprecipitation and mobility shift assays, they demonstrated direct binding 
between recombinant human thrombin and Pbp in mouse brain lysates. By in vitro 
assay of PBP against several serine proteases, they determined that PBP is a 
competitive inhibitor of thrombin and chymo trypsin (see CTRBl, 118890 ) but not of 
trypsin, tissue plasminogen activator, or pancreatic elastase. Hengst et al. (2001) also 
detected Pbp immunostaining on the extracellular surface of transfected cells as well 
as in the conditioned medium. «g) 

MAPPING 

The International Radiation Hybrid Mapping Consortium mapped the PBP gene to 
chromosome 12 ( RH26435 ). 
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